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(54) IGNITION TIMING CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PURPOSE: To provide an ignition timing control device for an 
internal combustion engine executing ignition timing delay 
correction for the prevention of transient knocking at the 
accelerating time, taking account of the operating state of the 

engine. ( — 

CONSTITUTION: An ignition timing control device for an 
internal combustion engine has an ignition timing control means 
101 for adjusting the ignition timing of the engine, and a 
transient delay control means 102 for setting (105) the 
transient delay quantity for the delay correction of ignition 
timing at the accelerating time (103) of the engine. In this case, 
the transient delay control means 102 estimates the intake air 
temperature from the operating state of the engine before 
acceleration to change (104) the transient delay quantity. 
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* NOTICES * 

JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electronic spark timing controller of the internal combustion engine with which the above- 
mentioned transient lag control means is characterized by presuming an intake-air temperature from the 
operational status of the engine before acceleration, and changing the above-mentioned amount of transient 
lags in the electronic spark timing controller of the internal combustion engine which has the ignition timing 
control means which adjusts an engine's ignition timing, and the transient lag control means which sets up 
the amount of transient lags for carrying out lag amendment of the ignition timing in this ignition timing 
control means at the time of acceleration of an engine. 

[Claim 2] The electronic spark timing controller of the internal combustion engine characterized by making 

the amount of transient lags increase in the electronic spark timing controller of an internal combustion 

engine according to claim 1 when a transient lag control means is [ a car ] the low vehicle speed. 

[Claim 3] The electronic spark timing controller of the internal combustion engine characterized by making 

the amount of transient lags increase in the electronic spark timing controller of an internal combustion 

engine according to claim 1 when a transient lag control means is [ an engine's rotational frequency ] low 

rotation. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an internal combustion engine's electronic spark timing 
controller and the electronic spark timing controller of the internal combustion engine which performs lag 
amendment for knocking prevention especially. 
[0002] 

[Description of the Prior Art] Knocking in an internal combustion engine is the phenomenon in which the 
gaseous mixture of a combustion chamber carries out self-ignition, without waiting for the propagation of a 
flame lit by the ignition plug, and burns shockingly, when this phenomenon continues, will produce the 
electrode of an ignition plug, overheating of a piston, and an erosion, and will cause damage on an engine. If 
knocking and ignition timing have a close relation and ignition timing is brought forward, a combustion 
maximum pressure will increase and self-ignition will produce them. Generally, as for the ignition timing 
which pulls out the maximum torque from an engine, it is most advantageous to operate an engine in the 
border area where it is near the ignition timing order which begins to cause knocking, and slight knocking 
appears frequently in respect of an output and fuel consumption. 

[0003] For this reason, knock C- system KCS which detects vibration of an engine's cylinder block with a 
knock sensor, carries out counting of the count of the detection output peak value which exceeds a reference 
value during a fixed period after engine ignition, i.e., a knock judging period, performs the judging of a 
knock on the strength, and performs lag amendment of ignition timing according to knock reinforcement is 
carried out. However, since this KCS is not effective in knocking, i.e., the transient knock, generated in the 
transients at the time of acceleration etc., based on the judgment of a transient, carrying out lag amendment 
of the ignition timing for transient knock prevention especially is performed. 

[0004] In it, it is related with lag amendment of the ignition timing for the transient knock prevention at the 
time of acceleration. It originates in Lean-ization of an air-fuel ratio, the gaseous mixture according [ the 
transient knock at the time of acceleration ] to the response delay of the fuel supply in early stages of 
acceleration ~ the Lean-ized inclination Since it changes also with rates of evaporation of the gaseous 
mixture related to an engine's temperature with the degree of acceleration, there is a situation that the 
amount of lag amendments of the ignition timing (only henceforth the amount of ignition lags) cannot be set 
up uniformly. Then, making the amount of ignition lags at the time of acceleration small, when an engine's 
cooling water temperature is low, and enlarging, when cooling water temperature is high, and preventing a 
transient knock effectively is proposed (for example, refer to JP,63-246472,A). 
[0005] 

[Problem(s) to be Solved by the Invention] However, about the transient knock at the time of acceleration, 
mostly, it has the influence by the intake-air temperature with the cooling water temperature corresponding 
to an engine's combustion room temperature, and there is a problem that generating of knocking based on an 
intake-air temperature rising with high cooling water temperature cannot be prevented, with the technique of 
the above-mentioned proposal. And though an intake-air temperature is measured and the amount of ignition 
lags is added in order to cope with this, the temperature sensor for measuring an intake-air temperature is 
needed, and there is a problem of leading to a cost rise. 

[0006] Then, this invention aims at offering the electronic spark timing controller of the internal combustion 
engine which performs ignition timing lag amendment for the transient knock prevention at the time of the 
acceleration which took into consideration the effect by the intake-air temperature with cooling water 
temperature. Moreover, this invention aims at offering the electronic spark timing controller of the internal 
combustion engine which performs ignition timing lag amendment for the transient knock prevention at the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/31/2006 



JP,07-1 80643 ,A [DETAILED DESCRIPTION] 



Page 2 of 4 



time of the acceleration which took into consideration the effect by the intake-air temperature with cooling 
water temperature, without using an intake temperature sensor. 

[0007] Furthermore, this invention aims at offering the electronic spark timing controller of the internal 
combustion engine which performs ignition timing lag amendment for the transient knock prevention at the 
time of acceleration in consideration of an engine's operational status. 
[0008] 

[Means for Solving the Problem] Drawing 1 is the block diagram showing the notional configuration of the 
electronic spark timing controller of the internal combustion engine by this invention, and the electronic 
spark timing controller of the internal combustion engine by this invention In the electronic spark timing 
controller of the internal combustion engine which has the ignition timing control means 101 which adjusts 
an engine's ignition timing, and the transient lag control means 1 02 which sets up the amount of transient 
lags for carrying out lag amendment of the ignition timing at the time of acceleration of an engine 
(acceleration judging function 103) (the amount setting up function 105 of transient lags) The transient lag 
control means 102 presumes an intake-air temperature from the operational status of the engine before 
acceleration, and it is constituted so that the amount of transient lags may be changed (intake-air 
temperature presumption function 104). 

[0009] In that case, a transient lag control means is controlled to make the amount of transient lags increase, 
when a car is the low vehicle speed, or to make the amount of transient lags increase, when an engine's 
rotational frequency is low rotation. 
[0010] 

[Function] According to such a configuration, the effect on the intake-air temperature by an engine's cooling 
water temperature can be presumed according to an engine's operational status, and, in addition to high 
water temperature, generating of the transient knock by the high intake-air temperature can be prevented. 
[0011] 

[Example] Drawing 2 is the notional block diagram showing the outline configuration of an internal 
combustion engine's structure where the electronic spark timing controller of the internal combustion engine 
by this invention is applied, and an example of the control system. One among drawing an air flow meter 
and 3 for an air filter and 2 A throttle valve, The opening detection sensor of a throttle valve 3 and 5 4 An 
intake-pressure (PM) sensor, As for a fuel injection valve and 7, 6 is [ a cooling water temperature (THW) 
sensor and 8 ] air-fuel ratio sensors. Among those, each sensor of ** a cylinder crank case — ten — an inlet 
pipe — 1 1 — an inlet valve — 1 1 — ' — an exhaust pipe — 12 — an exhaust valve — 12 — ' — a piston — 13 — an 
ignition plug — 14 — from — becoming — an internal combustion engine — each — a part — from — 
corresponding — various kinds — operational status — a parameter — detecting — a control unit 100 — 
inputting . A knock sensor 9 is attached in a cylinder crank case 1 0, detects the vibration, judges knock 
reinforcement in the knock detector 21, and inputs the knock judging result KS into a control unit 100. 
[0012] In addition to various kinds of the above-mentioned operational-status parameter meter and knock 
judging results, a control unit 1 00 also incorporates parameters, such as an idle-switch signal which is not 
illustrated besides an engine's rotational speed NE, the vehicle speed SPD, and the crank-angle data CA, 
performs operation for fuel-injection control required for operation of an engine, and ignition- timing 
control, and processing, and controls a fuel injection valve 6 by the result, and controls an ignition plug 14 
through an ignition 20. Drawing 3 is a flow chart which shows the main routine of the software performed in 
a control device 1 00, in order to realize that control, and this main routine is performed by a predetermined 
crank angle, for example, 360-degreeCA, and **. In this main routine, in step 101, various kinds of 
operational status parameters of an engine are incorporated, the fuel-injection control routine which 
performs operation required for fuel-injection control and processing in step 102 is performed, the ignition 
timing control routine which performs operation required for ignition timing control and processing in step 
103 is performed, and it ends. 

[0013] In the software for realizing the example of the electronic spark timing controller of the internal 
combustion engine by this invention, drawing 4 is a flow chart which shows the routine which sets up the 
control start condition of "transient lag control" which carries out lag control of the ignition timing, in order 
to prevent a transient knock. For every fixed time amount of 1 sec, interruption processing is carried out and 
this control start condition configuration routine is performed by the main routine of drawing 3 . first, the 
step 201 — setting — counting of the idle persistence time — Counter CIDL is judged. In this example, it 
judges whether CIDL is 180 or more sees (CIDL>=180sec). If it is 180 or more sees, it will progress to (Y) 
and step 202, Flag XATRNA is set, and if it is less than 1 80 sees, Flag XATRNA will be reset in (N) and 
step 203. 
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[0014] counting of the idle persistence time required for the transient lag control in software for drawing 5 
to realize the example of the electronic spark timing controller of the internal combustion engine by this 
invention — it is the flow chart which shows the control routine of Counter CIDL, and this routine is 
performed for every sec. First, the cooling water temperature THW is judged in step 301. If 85 degrees C or 
more of water temperature become, it will progress to (Y) and step 302, but if it is less than 85 degrees C, 
CIDL will be reset in (N) and step 306. In step 302, the speed sensor signal SPD performs a vehicle speed 
judging, and if it is less than 3 km/h, it will progress to (Y) and step 303. If 3 or more km/h becomes, it will 
be judged as (N) and a run state, and CIDL is reset in step 306. In step 303, it judges whether it is an idle 
state with the idle switch signal XIDL. If it is an idle state, CIDL will be incremented in (Y) and step 304, 
and if it is not an idle state, CIDL will be held in (N) and step 305. 

[0015] Therefore, when water temperature was an idle state 85 degrees C or more and while a car stopped 
and, CIDL is incremented and CIDL is set to 180 or more sees, the routine of drawing 4 and drawing 5 will 
judge that it is in the conditions to which an intake-air temperature becomes high, will set Flag XATRNA, 
and will judge with a transient knock generating condition. And when water temperature is less than 85 
degrees C, not the condition that a transient knock tends to generate but CIDL is reset. And since inhalation 
air is therefore cooled in the style of the vehicle speed and it is hard coming to generate a transient knock 
also when a car is a run state, CIDL is reset. Moreover, if it is not an idle state even if it is the water 
temperature of 85 degrees C or more, and a car idle state, since an inhalation air content will increase and an 
intake-air temperature will fall, it is hard coming to generate a transient knock, however, shortly after being 
in an idle state (XIDL=1), an intake- air temperature rises — things — it is ** and CIDL is held, without 
resetting. 

[0016] Drawing 6 is a flow chart which shows the transient judging and transient lag control routine in the 
software for realizing the example of the electronic spark timing controller of the internal combustion 
engine by this invention, it is included in the ignition timing control routine in the main routine of drawing 
3 , or interruption processing is carried out, and this routine is performed for every predetermined crank 
angle or predetermined time. First, in step 401, the present pressure-of-induction-pipe force is judged 
(PM>=320mmHg?), and it judges that inspired air volume is large and it is in the condition which a knock 
tends to generate when PM is 320 or more mmHgs, and progresses to (Y) and step 402. In (N) and step 406, 
in the case of less than 320 mmHgs, initial value of the amount ATRN of transient lags is set to 0-degreeCA, 
and it does not perform transient lag control. 

[0017] if the last PM value (PMi-1) is compared with this PM value (PMi) (PMi-l-PMi >=80mmHg?) and it 
is higher than constant value, for example, 80mmHg, in step 402 — (Y) — PM is going up rapidly, and it is 
judged as a transient, and progresses to step 403. Otherwise, in (N) and step 406, initial value of the amount 
ATRN of transient lags is set to 0-degreeCA, and transient lag control is not performed. In step 403, if the 
condition of the flag XATRNA set up in the configuration routine of the transient lag control start condition 
of drawing 4 is seen (XATRNA=1?), **CA will be set as initial value of ATRN (A+3) in (Y) and step 404 
if it becomes XATRNA=1, and it becomes XATRNA!=1, in (N) and step 405, A degreeCA will be set as 
initial value of ATRN. 

[001 8] thus, when it is not a heavy load, and when [ although it is a heavy load, ] it is not in an acceleration 
condition Lag control of a transient is not performed (step 406). With a heavy load in the usual acceleration 
condition The usual acceleration lag (A) control is performed (step 405), when it is in a heavy load and an 
acceleration condition and intake-air temperatures are moreover high conditions, the amount of lags is 
increased from the usual acceleration lag (A+3), and a transient knock is prevented (step 404). Although 
drawing 7 is the property Fig. showing the control mode of the amount ATRN of transient lags and the usual 
amount ATRN of transient lags decreases with time amount, it will increase and the amount ATRN of 
transient lags of the conditions that an intake-air temperature is high will be performed over longer time 
amount. 

[0019] In the example mentioned above, although the control routine for performing transient lag control 
after starting at the time between the colds is explained, the processing at the time of starting, i.e., restart, 
can be added at the time between **. Drawing 8 is a flow chart which shows the modification of the routine 
which sets up the transient lag control start condition which added the processing at the time of restart to the 
transient lag control start condition judging routine of drawing 4 . First, in step 501, it judges whether it is 
restart according to whether it is starting after an idling or it is starting within after [ a transit halt ] 
predetermined time, and a judgment matter. If it is not restart, it will progress to (N) and step 504, and 
transient lag control at the time between the colds which performed and mentioned above the transient lag 
control start condition judging routine at the time of starting between the colds of drawing 4 and the control 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/31/2006 



JP,07-180643,A [DETAILED DESCRIPTION] 



Page 4 of 4 



routine of the counter CIDL of drawing 5 is performed. If it is restart, in (Y) and step 502, it will judge 
whether water temperature THW is 90 degrees C or more (THW>=90degree-C?), and if it is less than 90 
degrees C, it will progress to (N) and step 504 and lag control of starting will be started at the time between 
the colds. If it is 90 degrees C or more, (Y) transient lag control flag XATRNA will be set to 1 , the lag 
control routine of drawing 6 is performed, and required lag control is carried out. 

[0020] Moreover, as mentioned above, water temperature expects the effect which it has on an intake-air 
temperature according to operational status, and enables it to amend it, and the transient lag control by this 
invention can change the amount of transient lags according to that operational status in this case, and can 
prevent a transient knock more effectively. That is, since the temperature in an engine's engine room 
becomes high at the time of the low vehicle speed and an intake-air temperature becomes easier to rise for 
example, it is effective to enlarge the amount of transient lags. Moreover, since temperature in an engine 
room cannot fall easily also when an engine's rotational speed is smallness and an engine is low rotation, it 
is effective to enlarge the amount of transient lags. 

[0021] In short, since it is thought that the intake-air temperature as one factor of a transient knock is 
changing with the balance of the temperature of an engine body and the gas exchange of the air in an engine 
room, in the condition that the gas exchange of the air in an engine room is large, it can note that an intake- 
air temperature cannot increase easily to engine book temperature. For example, in the condition that the car 
is carrying out high-speed transit, since a gas exchange becomes large more in the style of transit and air is 
incorporated at an early stage into an engine room also at the time of high-speed rotation of an engine, the 
air in an engine room will interchange early. So, in such an engine's operational status, it judges that the rise 
of an intake-air temperature is not so large, and even if it makes small transient lag control for transient 
knock prevention, a transient knock will be hard to be generated. 

[0022] Therefore, if the amount of transient lags for the transient knock prevention mentioned above is more 
finely set up according to an engine's operational status using an engine's load, the load of the vehicle speed 
and an engine, and maps, such as an engine rotational frequency, based on such a viewpoint, more suitable 
transient lag control is realizable. 
[0023] 

[Effect of the Invention] As mentioned above, without newly needing an intake temperature sensor, since an 
engine's cooling water temperature expects the effect which it has on an intake-air temperature to an 
engine's operational status and he is trying to amend it according to the electronic spark timing controller of 
the internal combustion engine by this invention, the optimal ignition timing amendment of a transient is 
attained, and the cure against a transient knock at the time of a cheap intake-air temperature rise is realized. 

[Translation done.] 
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[Drawing 1] 
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[Drawing 3] 
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^^miHiK2 1 icfci^ry » t>&&<Dmi£Zft-?x> y 
v zwm&m. s £$u®£is i o o katj-t 
[ooi2] ihsp&s i o 0B. ±tBL/c#a©a^ 

W©II&j*KNE. MmS PVis&ZfZ^Z/Wf-* 20 
CA©ffe, HTn^n-rt^jriiT-r F;ux-f 9 ^ft^© 

- * * 4>gx 0 &a/c. t»w©a«gtc^s%^« 
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{c*jc>t«. xf-^i 0 nc*jii-rtSM©#a©a^ 30 

^8A5^-^^rIX«3 3A^. Xf 0 2(Ctet,>TjBS 
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fi#8 5'C«J:&6« (Y) . Xf 2 >7 , 3 0 2fCltf 
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